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Three systems of Pb modified chalcogenide glasses, namely, Pb-Ge-Se, Pb-Ge-Se-Te, Pb-In-Se exhibiting a majority charge carrier reversal from p-type to n-type have been studied in this thesis work. The choice of these three systems were made on the basis of certain reports in the literature indicating the possibility of obtaining n-type glasses in these glass systems. The classical case is that of Pb-Ge-Se, on which some research publications exist. Two series of Pb-Ge-Se glasses, namely, Pb x Ge 42-x Se 58 (3 ? x u8804? 15) and Pb 20 Ge x Se 80-x (17 ? x u8804? 24) were studied in detailed in bulk and thin film forms in chapter 3 of this thesis. The studies on thin films of this system are entirely new and correspond to unreported work. In the fourth chapter, two series of Pb-Ge-Se-Te glasses, viz., Pb x Ge 42-x Se 48 Te 10 (3 ? x u8804? 15) and Pb 20 Ge x Se 70-x Te 10 (17 ? x ? 24) were studied in bulk and thin film form. This study follows the only report on bulk Pb x Ge 42-x Se 48 Te 10 glasses report in the literature. The third system i.e., Pb x In 25-x Se 75 was taken up for study since our literature showed only two reports on this glass system. Since this system happened to be the only glass system without Ge to show carrier reversal, this system was studied in bulk and thin film form in chapter 5. Experimental techniques such as DSC, TEP, XRD, electrical resistivity, spectrophotometry and microhardness were used as the main probes of study, supported by SEM / EDX and ellipsometry work. The results obtained were analysed within the scope of the available techniques. Direct comparison of the results obtained on Pb-Ge-Se glasses (chapter 3) with those obtained on Pb-Ge-Se-Te glasses (chapter 4) brings out the influence of Te substitution in these glasses. This analysis provides a means to tailor the properties of these glasses for future applications. A comparison between the properties of the bulk and thin films of the same system shows that most of the features observed in the bulk are reproduced in the thin film form. The two-dimensional constraint of the thin films leads to slight variations in the properties, which provides a means to understand the 2-d and 3-d forms of chalcogenide glasses. The studies on Pb-In-Se system (chapter 5) showed that a completely amorphous bulk sample could not be obtained by the melt quenching method. The present results on the partially crystalline Pb-In-Se glasses agreed well with the data published earlier. The crystallite size could be controlled in the case of thin films. But the nanometer sized Se crystallites could not be completely suppressed by attempts to deposit at 200 K. Hence, the carrier reversal phenomenon encountered in bulk and thin film samples of Pb-In-Se obtained in the present work cannot be treated in the same manner as the ones observed in Pb-Ge-Se and Pb-Ge-Se-Te glasses. p- and n-type carrier reversal is not new in crystalline semiconductors as seen by many reports in the literature. However, the presence of nanometer sized crystallites in this system ensures that this conduction mechanism change in this system is of contemporary relevance. It would be interesting to investigate the effect of crystallite size on various physical properties of the Pb-In-Se films. Transmission electron microscope studies would provide a better estimate of crystallite size. Light induced structural changes on thin films of Pb modified glasses would be interesting since the density of the VAP is modified in these glasses with the addition of Pb. 


